On the function of cytochrome b5 in the cytochrome P-450-dependent oxygenase system.
Complex formation between the phenobarbital-inducible form of rabbit liver microsomal cytochrome P-450 incorporated into phosphatidylcholine and detergent-solubilized cytochrome b5 is associated with a low-to-high spin transition of the former pigment. It is concluded that the proteins combine in a 1:1 molar ratio. CD spectral analysis in the far uv region reveals that interaction of the cytochromes results in a conformational change of one or both hemoproteins. Such a cytochrome b5-induced structural alteration of the reconstituted enzyme system is accompanied by an increase in affinity of 4-chloroaniline for cytochrome P-450, as measured in terms of cumene hydroperoxide-supported N-oxidation of the arylamine; the maximum velocity of the catalytic process remains unchanged. Similarly, incorporation into the assay media of cytochrome b5 decreases the apparent Kd values of both the amine substrate and the oxygen donor, as determined by optical titration. Stopped-flow spectrophotometric studies on the influence of cytochrome b5 on the kinetics of binding to cytochrome P-450 of 4-chloroaniline and/or cumene hydroperoxide show that the rates of formation and decay of the adducts change as the molar ratio of cytochrome b5 to cytochrome P-450 varies. Moreover, cytochrome b5 modifies the activation energies required for production of the substrate-bound oxy complex. These findings suggest that cytochrome b5, apart from its well-known role as an electron carrier, might exert an effector function in the cytochrome P-450 system.